recordings were made at 1-h intervals on 26 days (294 and 114 observations, respectively, in 127 Fields A and B), whereas after intervention, which was a shorter, more intensive period of 128 study, recordings were made at 10-min intervals on 4 days (288 and 151 observations, 129 respectively). 130
A stage board at S4 was used to record water levels during the sampling runs. draining to the reach, it has been assumed that flow at the top of the reach (S1) is 90% of that 139 at S4 and increases linearly down the reach in proportion to the straight-line distance from S1 140 to S4. 141
The stream was sampled at four locations (S1-S4) to characterise changes in flux 142 along three sections of the reach: 143
• S1-S2: main section, to which cattle had unrestricted access from Field A before 144 intervention, though cattle rarely visited some sections which are either overgrown 145 and/or have steep banks; 146
• S2-S3: drinking bay in Field B; and 147
• S3-S4: lowest section, which includes the main stream-access area in Field A prior to 148 intervention. 149
In addition, discharge from the ditch was sampled at point D1 and surface runoff from Table 1 . Samples were taken manually using sterile disposable 150-ml plastic 155 bottles, and refrigerated in dark conditions prior to analysis. The present stream-reach study in the UK was not designed or resourced to 226 implement a protocol involving multiple replicate measurements and enumerations which 227 could empirically define uncertainty against these categories. However, we have sought to 228 define and explain the mitigation of uncertainties in this work, as follows: (i) sampling 229 uncertainty was minimised by using best UK practice -i.e. aseptic hand sampling into sterile 230 wide-mouth microbial sample bottles; (ii) sample storage uncertainty was minimised by 231 immediate transfer of all samples to a dark cool box containing melting ice to cool samples 232 quickly (this refrigerated condition was maintained throughout the transport system for which 233 dedicated, directly employed, couriers were used); (iii) analytical uncertainties were 234 minimised by using a laboratory accredited by the UK Accreditation Service (UKAS), which 235 is required for regulatory samples in the UK -this sets out a fully documented AQC system 236 covering sample collection, transport and analysis and requires annual independent inspection 237 M A N U S C R I P T careful attention to AQC procedures and a series of good sampling sites, we consider that the 248 present study has generated data set of "good" quality, for which the likely average level of 249 uncertainty suggested by these authors is ±33 to 34%. 250 
A C C E P T E D ACCEPTED MANUSCRIPT

After intervention 300
Run 4 revealed no increases in EC and IE flux derived from bed disturbance at T3, 301 thus demonstrating that SBF has reduced the streambed store in this part of the reach that was 302 previously heavily used by cattle. Run 5 indicates that closing off the drinking bay led to a 303 reduction in the release of EC and IE following disturbance. 304 305
FIO concentrations at the top of the stream reach 306
The stream has consistently low FIO concentrations at low flow (Table 4a) 
Ditch flow 312
Before intervention, with cattle spending an average of 2.3% of time in, or within 5 m 313 of, the ditch, the GM EC concentration (Table 4b) (Table 4c ). These GM concentrations are lower than in the unfenced ditch, 326 probably because cattle tended to congregate in the ditch in the partial shade of the adjacent 327 hedge. The GM EC concentrations in the runoff are similar to the stream water at high flow, 328 whereas IE concentrations are c. 1 log 10 lower. 329 330
Tracer investigations of surface runoff 331
The tracer releases were made at a time when surface runoff was already evident in 332
Field A. Immediately after the release, the rain ceased for c. 1 h but there was then a spell of 333 prolonged heavy rain, during which flow at S4 peaked at 297 l s -1 (Fig. 2) . There was no 334 further rainfall and low-flow conditions then prevailed. In fact, no Ent. C phage was detected at S4. 338
In the case of TR1, located where spatially concentrated runoff was active, there was 339 an almost immediate response 175 m downstream at S4 (Fig. 2) . Table 6 . 387 poached by cattle trampling. In the case of EC, the presence of cattle increases the load inputs 431 to the reach by 1.571 log 10 cfu s -1 (Table 6) . 432 
